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ejgsrg: s**« 10-0238691(2000.01.15 §2) 

1) §9S?i jims bei 31 b 4011 ^H9^» stm^ 01^3* issife eai §j 431 
bei moii ah^ cig = xi^s ^ ci9 si? 21 bssss S4Ai3is e?ii« ss 

oil, 431 B£*ll 3IB2I SOI BESII JHS2I 131101 431 3H93I CH ^8 3H 

3II!4^ teOIXIfe, BS S§£| AfgOII 2J8H BE1 31 B8 1551= gfSOII 2101 
AH, 11 g^OI 43I BE1 3IB2| UOIII S3 = 12 g^2CI 2fg ^ffll XI9S S>£^ 
blB^J §8 3H9 ^8 43| 0}>i32| 3H9901I CH§§|^ 431 ^Etf 3|B2| 431 M 1 
g« LH£| 43| BE1 3|B2| 11 as 40II £=9S t!4A|3|fe XH1 1 BPfl; g 43| BExll 
3IB2J 12 gej2| 43| 11 fiaoi EBslfe flll BSS gj 43| £^9011 EifSlfe 12 B 
SS» S4AI3I3I ?18101, 431 BEX! 3|B2| n 5B01I Wimi\= 12 53 4011 lg§ 
01±3§ AlgSIOI 431 BS S4S ^tiefe 12 B3II3 £ if SIB, BE1 Sxl 15 grg 

oil bs ttgoiu, ejsgg(£2)oaAi "SAiaeg 3H9aoi §g 1121 pjagHMMQ 

£g 12£l 3H99(13b)^QI k3j jgOJL 0HS^£b ^11011 SjOIAH 4_D[g£vg lasp." 
£13 21118 dig j>0| 3H9g2) 33131 Ofljj ^£Jj gjfg gDfe ^g 0101 S8H SOI Oil AH 
y£l tfBia AltfOIHS aOI = «40| CIS BSS°| 01^31 0|§8I01 OHStt 3 

°. §g 3H9 =2| SOI ^g 3H9 =21 SSCI SOI gf§f££ 0)1*' 01 3311 £J££ l>g 
0|2| BSS8 U4SI3I ?|6HAHfe ?g ^§3} HOI 31© flOfiAH £^98 S45IB 9421 
eOl 431 S0I2J xlOll 246H 2^31 ?IB OAS S4S 2g gffl B0f2| S42J 

XI4S XiaiS 1 WBtggJOl £fi6H i! 9 2iB §££ B4£IE.£, 3 944 ££14 

oi eisaxi sjsuci. 

2) §92?l 12S;2J s§ ?? 311813 2iB 431 11 B3||» 43| ^£1 31 B 

2j n 531 ii xi pi eoy astAOib B3iis ssmoi, 3 ^ 431 12 bjiii ^sgife 9 

4g & 2 II 31 HSOII {US} 31 BS ^3IS i4& 4 2ife 4£2| B^§! ^311 e*3AIS2JL| 

a. 

3) S?S?| 13ES S 981*1 11»2| 3Sg§ B31I2I 2 = ¥ S4B31I2I $AH« b!901 31 
l§f 5! 01 21 Wife ^>§^o^ go,g ( 311(431 ^AH2J ^Sf^ W^tlfe S312I 

&0I a§)5l3 2i33^. 0IS3HIS 43| 3111)2} ^01 gSX|3| S!SS9°e^EI §0161 
311 £Sft h 4 4£gJUC|. 
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^SIWIAife *8|gJ*l|47SH282| f?§0)| £|8(01 4 81 ft 9 /rf Oil Sli£ §¥9 g/dlAH SEfe ESl 31 

(Si : m^mo\^mx\ m % mmummsm ens «e §?ai°i ess fi2JSP H g3 . 

a 3IS0I i|ggi ^aEULIP) 

* Q°J, 200113 7S 1gJ SOII s^ggjo) go Mfe 9 ^Sig(2001.2.3. SI fll641imS 3D 
§3^1 go) 5) ^1475X112^21 a 9 Oil 38101 S|5l§S!AH0|| 2l££ g¥S gAIIA) Sfe 2X| 
fi £38tX| 0(L|5(fe S9I otOilAH gAIIA) lb Egg 2 gm oj^ L |p. 

- SAIIAH SEfe £SS aS6PI 9|8(0| SA||AH# SSAHS SXfSAHS Jflftff 0(13 3,0009. 
A)S°£ XUfttt 3^ 0H2! 13.000S°I SgSl ^¥810101 &UP. 

a§S = 2*BS« ¥0^01 011 fef¥J>g!SS "^oJ=so| g^sj. g X | J8|1fiA|4!fl| 

6(01, g^ssi ?om£ y°i cis ywxi y^sioiot ©pp. qb, fef¥SJoi ssiHseg^gj 

§ £SSQ)0I §HS8(fe S^Oilfe Py 0|#2| g £¥i!2)|X| £¥8(010^ if LIP. 

- SS fife 534«yS«(PI^S2| AISeflDOl BfSOm, S!P!«l£(www.oiro.or.kr)iS a?t 

4 aepp. pa. £§ahs ?{?2S *u#8(fe s^oiib sasofl gsstfe s*s B susioi * 

§3(AIS ^ SIS 01 Al y^MESUP. 

* M<y 1»0H □SlWfe ^§,22" S^ip(a 15 44-8080)£ £2|olAPI bfPOl, 31 El S2|A»»0I 
S12AI3 S042 )48 1 -5545 (£Jg SAO g£|8(AP| d(gPP. 

» g 302-701 □gg^AI A)? *jA|g 139(g£5 920) g»CH*j SAI a^g 
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iJ£^ £2I2£ A|M7h£K? 7|cfA|uj7^ 65D )| 7 HI 3511 AM 7|^a|7|7|0| 

?1£*af *J:a 

HS^ £2J2£ A|l_j7jSJ^ 7|MA|M7f2| 65D|| 7ei 35H AM 7RiA|7|7lO| 
Af i-H 

M7|0^Df C||fiX| 

££JHS -MM?^ 7|M^IM7^ 65D)| 7e> 352 AM 7HftA|7|7(0| 

Af Lfl 
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91-20360 1991^01*1221! iJ£(JP) 



10-1992-0000772 (65) g7Hej£ ^1992-0015479 

1992^01§j21iJ (43)§7H1Ja| 1992^08127^ 



(72) ^gxf 



(74) P|E|oj 



(54) HaM>|o||Sa-tj 



hiss ei£*«s*i2i xis£ot§og yo)Ai ^gEife hbioi o)isg,^oii mt} aoim *«| #§7)i 

&H MIS a|S. 2sas^4|a|A^| = ga| x|)s*°| o|^o||t)§ xja 

oil Sofl °|5H 2S°J£S gjaotl ssaoich o||§7>A£Ai s 

2 F 2 , S 2 CI 2 #£| AfgsfcH x)go||§# IBelM. 2|?J2| f 

* ££fe CI" # S*1*17| flaw, © ^7| 71ao|| h 2 m 37H1M, © n|o||S9qofl o|£?g|&c|. © 
ff»ffai|x|^sxH££ o^a» T4jficj, © «|o|o|esH>|c« tfa|£7| xns# u|tfsfe sfM2| *6WI 

ai«H, chis ei§7flmoii ^± seffM. oissi. sia^si f/s hi £Et ci/s tipi- &ash> s §5i£ 

£ S7f ^££&t(5)°£Ai S|£|Shoi, o|ttg(j|£tt)3go| i=-£ 7l|o|esq(3a)o| g^SM o|a|*f ^-ah 
oil 2|§n Aja j AH > 0 |y 4 H i x| £ gao| ^ a fla^* xH£*2| o||§# ig.711 7^# Afg^x| & 2 aj 



1*8*1 «8]sak>|on«8tta[£3a| aEf»4iSJflii£fe 7||o|^7|go|| sjgth ggAiofl* n § 



*3£te S« ^S2| *1I52| Aj A(lf0 || aojAf , AtsS |fc ? n^ H?1 tH2| «j?go|« LfEftj ?IWBB£. 

<£S12| ?aJ|igo|| c|tt^±s| H°J> (1),(11) : AjE| € 7|ff ( 2 ) : 7flo|-AJiW( 3 ) : DOPOS « (3a) : ?i|0|£ 
S - ( 5 ^ 16 > : ^Mft (S).(14a).(14b) : H^AfeH§21(l5a),(15b) : (23) : ?HA = ?W(24) : o|# 

m-A4|a|*«[ttaa| tfsjeg ei£*#*|s| fll26o«o| xiolAi ^ §E | fe sejoioiisyaofl 

a« 5!0|M. ftB(flon)* 7|A# Ajgsfx| aaaiiaifi. c^as4laiS, ^ggs^tJalAjoiHgai 




4J£|£^I *H£§£| o|^J||e >H §0)1 So|| £|§H aggsES ggol aff5o|cK 



5^21 VLSI. ULSI §o||Al « + glfc u|£f Bo|, 0£*3*|s| jigajaf SJ I2£§£(7( 89841 cr|a( 3894! 
aiS. c«84lslS, 2§as^£|Afo|H, 1£|a[o|h§°) *Ja|57j XH£§°| oi|&o)| sicha-ie 2o|g4(gj| 

»tt). jl4jqgO|Efe ^IS^l- OjJr. S|L[£ m*\9\X\ StJL y-^ofe 7|#0| ^C|. * 

£}§gAj a | ? o| q)HSje.l o||««£Atefc □M^xf^am egg awo S s ^ eg)*^ 

sp| °-|°i sa*| 7 ^o|cK o| »s*J^o||Aife ioHiaiEuinHgo) o|@,^7fgo| las^l sj^d| ft|x|£fc o( 

(bowing)§2| S&o|&(£$)# atjs r 7l| S^r. o|2#s $S9o)| °JoMH2| egi^oj o||°j(SA)o| 
4 gaffij fl|(H§g SH*W Oct. 

OS, chagAjai?, 2§S3^a|A(o|H, f a|A(o|H§2| maae! oiiSHSAii^fe no\*7[go\c\ 7)|o|e 
S^a| Hf«x|±iM2| ^-HEfl°J°^o| xj7|S»s|(aBS«-W)SS «gs|fc 3^2| juggom 

LDD ^20)1 Sio|Ai2| a|o|=^s| *|^Sa£<H| s|g Sff-a 0|JjcK tyaw, o| = £Ai|±0||=. oh a 
S£.7 r £^9^. 

#EH, o|£ {Ja|£7l| xnssi o)|So)|fe #e 113(C 2 CI 3 F 3 )§°£ q|SE|t t£*l 7^7* o||87te£A| ya| a) 

§£|CH &C|. #£7)1?^ 1^Lfloi| F2h CIS ^S±£Ai 7|X|2 °J°°£, ejCl^ya^ olSCHAI^e 

£| of S0|| s|0 Oil S0| 7feofft|, SEO 7|^(«ffi)50J*| S|*|&Rr 0±7| §E|CH£. «B}gA| 2o]w 

ah # ifA^ - o, cK 

nB)UK a B7) | u(2[ ^ 0 | X |^o| nW o| g~0|B(fe- 5)0| X|*|S|Oi Ai°°1 7|S|§ ^Bfl 

Oil Xj\S. 3} Afgoj =X|a c^|o|| oj cK ttfsWi =2(010112)21 £ 0 (0|| flOWfE #S^|7^S| CflxflgS B3*KH 
3 S2|W°J 0|#«^S ^H^rfe 5J0| 24J¥£ BJCH 5Ucf. SE, 0£«|§-*|fi| D|7;ho| S 0| 0\€!t 0|Afl§|£|3 

7|&S<HW £|5)sfe ehfcf alum 2(E|t£°j*!o| SICfe ^ °a°°£, 0|Q 2|0|0)|a-)£. V(tt)ft 

& ch*||o| agjsu Xlch ^ ' *" 

agsmaissAi a^A|£|n at- 7 , fi0| | xj S0 |iaoi sid. o^e hkhi «7ie(4iom)ai 0 - c 0 |sfs 

^IO°S«) S0| &2=°| 0)IS^£S 0| go) A|>;A|e s^oll S|5|| AJgell^^ o X |^ DJlg^^oq cji^a^ 
21 BW^O§# § § 9E- QtqsfO] ojc^e = o| §Ajo|A}f. QxmsiJl 7|$0|C(. Ofl© ^ 

35£| §##£|*fS| S?llgO&fcS|(1988£ ^711^41) ^oiUS °jxfleH2 28a-G-2 o||fe ?j|0|O|# - 

130X5 S ^2t*U, SF 

6 7\±m 4IBI5SB80II8 si n + S nHS^a|5S2| o||SS SOoi|7( M2£|ol sjc(. 

nam, xisoiisoii ojcha-i no|^ 2 | a(qaO§2| §s ^fe 2|s*(5in s(g, ^§s(fe bh| 

H2| xiSo| nas(7|| s|2, g^l^om ^g(throughput)^ 37|| ^s(a|^ gaj^h °jc| ac( ajs^ 

SI chhsx| aA-ifc. xisoii sio a(t|^oS ^xi|£( sw fi j f ^^sfe tj 0 | a3)£|2 8ic(. 

oil# 19 S^Ai ass? 2(1 990)-1 980452 Sai|a-)o|| yj^Ai, s 2 f 2 so, i^e^i 

cHIS7(^sah a(#s(o|, Oftfe!BIS7|.H£S8 j^o||sg(fe 7 |## 7Ha|» h( oj^ 0 |ya §7Hsfe 

S^£=S(SS0||Ai£ #E||3E-1 7(S §■ ttBfXj SF 

6 £| bliishai F/S b|(ftx>ms| S^fiSS^af %%xfr2\ a\)y[ 7 |-# Afg§(- 7|$0|o1, oHS7)|lH 
oflai F"(S?£ = a|c|^)°| -a^ifg xl^A|?|^ S a|o||, uHfjA^Ho|| s# S|^a|^ ^ 5j ct ^_ F 

"21^0)1 o|8« mmuQsanHm 0^212, sai si^oii si«h ^^mss2(7( c chx|^ ^ 0 \c\ osoi si 

SIO Sfe 0||SgS^O|| 7|5# 7(^sra #0|S|7(| ^SWITJO ^ 2i°H£, S|E|#Sga Op|A|gj'g 3) £ ffl 



SE, Sffl SW ^SS 2(1990)-265235S @Al|Aio|| fto\M, s 2 F 2 §nf ^o| F/S u|7( 

g^£HS(#2| HBr § m^ofe 5O7(i0|| sis)) ga|A)o| = e|S *)£o||&sfe 7|#s 7)|A|y h) yjc) 
#a|A)o|ssto| odgo,) cHsflAi^ a(c|^o| a,^ s(&*o| DO pos^o|| flc|?j e§s| «go|g(a 

«)0| #S tf^Ocfe ao| gsH^Ei SaH|s h|o| SjcK neji-K o| 7|#o|| a|*(g SiBrx £f S2| ota£ 0 | 
20)1 7|ois(HS, am £ao||SA|o|| Br 

*(HMB|C|^)0| 3tas|55|CfaI SH£ S2| £|5jO)| S|«|| o£££ 0 |#g0| #XJSJD|-. 

£EO. #«! ?>Ai oj^^ = sg 2(1 990)-1992495 ^Ai|AHof| °][o\M s 2 CI 2 >-| S 2 Br 2 #a| tfags^ 

# O^olfe 7f^:S A)§S) 0 ^ AJa| 5?) | ^) SS 7:ia 0 )|S > l5)^ 7 |^S 7||A|«} u\ 0|7JS y£AH 0 | p 

*S ^O 4= fflfe ?\±^ A(fio}o £M j £)D|^o| ojgts Xl^A|?|fe Si|o £ S )J) oj C ) 



H^Ai|^( C |ean process)!- &CH ff£>^ 7|go|c r> "taW, £a*l?»om 7||o|E;^gEo| h 

?*lls.»fe oiias swgAj soil ^^fiif gofg, n^jif j?o|ajgs guj^j 0 |^oj o\\*\*^ 
hbJl-K AlBlS>fl flst B^|^oj| £|&g2|l o||^ b>7| ?\% s 2 F 2 af S>o| ft*£"ftW£o|A|fe 

^s- f/s ye g-^oiji un\s,^ B\tmo\ oms. afa^s su, nteaoisjsi 2^ 

tf4B» 92171- 3Ch SE, 0|£f 1>0| §mm% ^S.±0{\ 0\go\^ ^§7^ g£ 

^o\\ t o\\^s.?\ y^m\ ss^oj o|Sb^M3Ssa&sp^7|HD|cK 

BE, Br# A^g^fe. ^-^oi[S«|g7||oi|Ai^. SiBrx q WBrx(g^f!! ^£|Afo|« oilgS- 3^)§°| tt§4lgCS| 

#?igjoi yo£s, oifi Bfs^i^oii ©it} *i^a«*m EFEigfigsi sbpi hck 

n^W. 4IB|S7| xhs§°| o,| S o a ^ 7j o, §HA ^ S£l| o| =^Ai|^0i| CJA| cH el^S 8» SUi*. 
asHA-j, ££J gg§ ^^Mif *ISo||8* 7|So S ^g A i t >y§*jo| Aja|a^| xh^o| 7 ^ 0 | 7f 

ttgsi =BK>io»agjBe g«* saw $m *ns>g aom . 
^, *asi ahm oj ttao g »b =Bjoioiis»as *ioii£Pi## o*c ows a***fSAi s 2 f 2 , sf 2 , sf 4 . 

S 2 F 10 , S 3 Ci 2 . S 2 CI 2 , SCI 2 oiM Ajgs|fc B xi|i7^2K H 2 , H 2 S S»t»o||A| Ajg£|- g SflL 

S| *«27^-§ Oi|S 7^-1 A»*M £JB|£?Ji XH^go| o||gg g^- 5 ° ^X|o^ ^ cf 

&s ^s^i «i2si saoii ae Ha[o|oii§jaa€ *ioii§7ie# otd a*wa*i s 2 f 2 , sf 2 , sf 4 , 

S 2 F 10 , S 3 CI 2 , S 2 CI 2 , SCI 2 oilA-) Aj §H | fe e g^o| xi|i7^£K H 2 , H 2 S ^ISMI *H«o{|A) fl- 

S| Ai|27^-i m^o\^ OlIS 7^-1 AfftfOi ^jEll^TW ^^.goj ^| 1 o [ 3ti|l7^0j| 

^ AH|22| 7fx|^ 2jS ^go^ o|cK 

^r! ^S^l «3S| ^goi| a» Hafo|cH|S^a^ 2|o||SS^o|| d|b| o|§^°joi| °\i>W £01^2, s|o||& 
7|e« OTD 0| y^of^Ai s 2 F 2 , SF 2 , SF 4 , S 2 F 10> S 3 CI 2 , S 2 Ci 2 , SCI 2 oi|Ai Aj§£|^ 7^# » 

^oh^ oilS7^# M£°W ahs§o| o||s# ^# sgo^ 

^a^| xi|4s| tteog afi H^o|o||S^B€ ^B|^lf^ fill *I^B*H £ofl o\n oilSo^^^ a|- 

=|o|S7|a# 0X3 0|«s «j^«flA| S 2 F 2 , SF 2 , SF 4 , S 2 F 10 , S 3 CI 2 , S 2 C! 2 , SCI 2 oj|Ai aj S£) - & g 
#s| 7^# g^ste o||S7^s A^oi ^ei^tii xn^go| o|| SS ^ # s §£5 

«5S| ^goi| a« =a^|o||S^B-g z\±*} &&o\ xH^oii s|*H ^slfe o||SS*|l||y 

AH CiD|xH# a|0HS7|as| ^^oi| jj*!^, n|o{|S7|a# OTD 0|©^ a^gAi S 2 F 2 , SF 2 , SF 4 , S 2 F 10 , 

S 3 CI 2 , S 2 CI 2 , SCI 2 CH|Ai Aj§£|^ ##°| 7f^# If^fe 0i|§7f^# A^^Oi ^E|^7j| Xfi^§o| ojj^is ' 

flhai L H a| xi|5°| ^So|| a^ JEBjoloiis^as H = o||SeJ-S^IM|o|| o)^j gEH^-e ^± i 
a^}o|| B71SU ach ^ gtgol a^- xi|i7^g s 

2 F 2 , SF 2 , SF 4 , S 2 F 10 £S?e^ h*7K SE S 3 CI 2 , S 2 CI 2 , SCU £*e|fe CI*(H^c|B)o| o| 
3!««7|L|(»ft)o| BOTH 



* ^ 41 BIS 7|| «0|*WI Itmoi HF, HCI, SiFx, SiClx gfi| «e||S 7j|£|(^^)^ x^^q ajsW 

K££JtW«o||A|7WF/SU|7^es ' 

2 F 2 5£^ BtWSo|Aj 7fS Cl/S «|7^ y§ S 3 CI 2 • Af*o g^oiis ci^ V£aafqvtt4!«* ^^A|^Ai 

S|a^S| F/S U| Cl/S «|# »-HI ^ %0\Z\. o_^, S#£f Xi|l7^ Oj^^£ 7J|Lf|0l| s# 8ah§^ 

^dO| 7fesKK tt-SollAife. S|o||a7|eo| 0TDO|*FS a2|£|0i Sjo HSi aj^£| s - 0 | 7|fi^0|| £|*h@ 
^. 0| Oj^oj ojA^Oi|A-i^ SA| ^ E ^|7^m, O|^o| oj A ^7^ ^j-g HH@ ^«-^0{| A^ ^ 

olfil- S0| f ^ ^Soij sjol-S ( a ) S!/££-c- ^B|?oi| °|lh nf?JB^|^o| aSf (b) g0| | ^^^^ {c) 
3C|Sa^0| BWtttfgfil ^jXi|oj 3^-0, sufl- ^^5Ho^ 7 |q, S - oi Jli ^^o|H£ 0|#«0| 4^°} 



o|^o| gfi =ajo|o||s^ao|| aio|A|o| g§o| 7|^o|m f 7H7Ho| bjgo o||Sy§7flL||o|| ^£ £Ja|5# 
41A| §y xh|22l| »go||A|fc ofc H 2 , H 2 S, 4IEM 7^sf go| ^±14 iJa|£# ^o,^^ 7ffl 

X-j|27f^# 0||S7^7i|0i| S7^Hl SUCK ^ 7|£*oJ 7ff^ ^o L [, *j|2°| ^SOj|Ai^ StHoUSS) 

EMI oil a) n o|g^x|o| oiissaact «|27^s| ^|fu|ft 4M)*i°£ stiib©^, a^i^si ±«lif 
SftttflttBBpHtch 

*II3S| ^g<H|Ai^ it|o||SS^o|| o|a| olS^ojoil s|4 ££|SH fto SM | f ^a|^7i| x||£ft2| o3|$|ofl ofaf 
BMMfc aiSjsl »saams# a«fOcj. oi^|A-i t ^°]o]|lix|°| xf|cHo|| °|§f| ^§o| ^oj 20 |^ ^ 
ft ££J*H ^9, o|| §o| H ^Q2o|2| e^cHI EMo|A| ^£7f ItfftSlHS, BWif2| ±b||f 

o| ftcHftcK o|ch| ccfaf o||gx|go||£ s?f SI^sIjI, o||S^£7F S^o| xisjgcK flaw, 7H^3°| chichi a| 

fl|4fi| tfSo||A|fc o||S D ^a» 4IbJSB«- BI|*I^HX||S£ ^gs^, £EB 3HI52I WSoiHfe £|±B sgo| £J 

*lfc oiisd^h, oflS»*M**H BE£ c|D|qs^E| o«S7j|mo|| £Ja|£o| ^SLjoj, o| ^a|^o| bs 
aiafcl^o) a4f0| | 7|oi«hc:K 

[4Wo| 1J» 4|A|(HlfeSfl tf«s| xy is| WSft 7i|o|H7Fgo|| siS^o), 3fli7^a*| S 2 F 2 , *|27k*SAl h 2 
ft AfSSU, o|# Stf 7^o|| s|s| DOPOSSS cHIS °f of|o|cK o|^# fl|1£(a) 9! (b)ft SS^9*1 ah § 
Bch 

B*l f floj^A) xBi£(a)o|| £A| oh H ^ ^ 0 | 4la|S7|B(i)4HH| 4«4lB|fi££ o|^x|^ 7j|o|H^5^(2)« 
#ofoi n + «s| D0POS^(3)0| *j§£|:ZL, c*A| o| DOPOSft(3)4M| o||SD^aSA| rfcgoj fl^ys) 

4X|^Bom(4)o| gAHHjo) 0|^OjX|^ flO|S|« Sb|«KBcK 0| 9|0|JE|» ffXO(*Kj|)D(0|H£l4 ftBj 

5DWISS*|s| fl|o|2|B^lia^4WI AilHoU, s|^o|| q^si y^[7|s^E^ o| ?-l|o|n)ifJHS^o|| o]|b^l^ 0[ | # 
££HU 9|o|s|ff -70-CS y^ack o| ^e|o||a| s 

2 F 2 ffU 20SCCM, H2 10SCCM, 7h^2h .3Pa(10mTorr), DjO|asa»34« 850W, RF uj0|o|^lij« 30W 
2| SZd^^ DOPOS #s| o||i!# «y^«cK 

^7| D0P0Sg(3)^| oiJS-S D^lasn^goll o|s|| S 2 F 2 ^e-| oHE|^AH£|- F * # ^oj|S#H^ »KH ^l^^ 
^cj|, nfojsi F *- h 2 ^e^ ^ahh|- H ^| o|*H ±«|s|ach a »H0(A| s 

2 F 2 ^£i ^^s)^ S7^ miEH^^^oll ll^^oi xH£(b)o| jeaio Hffi( yo| ^«Ms^(5)o| «4js|58cf. s 

2 F 2 £| F/S«l^ 10|d), t&S »B»SA| o| o|tf F/S«|7J *m M4, o|flf ^o| h 

*o|| F*7f ±u|fj o^Mj fi|S^s| F/S«|7f ci^ yoWA| a^|^yg# e|^|sfe #A|oi| soil filfi *^Si2| s . 

o| SBf t B|^I^Sn||B(4) ol-BHcHI ojci^H§o| g7|x| 32, o|^ah^m # 7 ^ 7«o[ e g =( 3a ) 0 | 

£|CHQK *^M^°|(5)§ OIISSS* ?-J|0|2)# 7^1fo^M) §0|UMI ^Wl^SlScf. 

aajcil, S£«h iE^Afl^o{|Ai^ 7||o|ea^d|(2)o|| cH^ hajehah^ oWsj ^^sjo^cK a^o| F 

*^o| ^ U |^ fl0 |JE|S| X|SAM SloH BjC|StfftO| e}*i|£|Oj 51- ^^MS7F ^oHX|^ DJ| RF bf0|O)^ 

s^Jft ^Hae ^ ^o| o|#o|cK oj|# RF oho|oi^n^o| v 

dc ^ fttWfl 20V OWOlBl, Ol^ojA^lLiXj^A^ D||^ US o^o|| ff|-B}A| , 7||0|EA^Dfo| Ci 

Bj|x|^EnH^(4)o| ^itjE^i|7H£ <3*i!5ijH^, cHBj|x|^EAjEHAH 0 | S^SIH, ^7j| lajojoil nfEis^g 

nam, b|jn# flsH oi|S7f^o|| h 2 # S7Wx| at^i t s 2 F 2 ft E!^°S Afgs^ ^Hi(a)oi| £a|o|- f|o|JE|ft 
oil SB U K J»as| F*s| ^l-goii o !efJ BHx|^em|g(4) o|-EHo|| eii:i^H7f f£ c«^x|Aje|^H 



2]6 ^A|ofl^ ^fcs^l *||14 g=|a| 7|| 0 |E 7S ol| siftftol.^RteSAl S 2 F 2 , *27te£ 

M H 2 S# A[g*[2, o|ft Stf7^o|| a|sB DOPOS§# (HISS oj|o|cK 

* ^A|oj|o||Ai^ 4|a|o| 14 ftflfi «|o|4S ftWK>|a£4 SB^ofoilS^loil ^§S|2, s 2 F 2 #g 
20SCCM, H 2 SIT 10SCCM, 7^tfi .3Pa(10mTorr), dK>|H£^4*| 850W, RF oM>|o|±*f*l 30W, m\v\*£ 

af-70ts| DOPOS ft(3)s| 48 ft ft««cf. o| S4, o|g^«tfft 7fc! *o|£g^ 

(3a)o| «4Js|5HcK 

o| oJSalSS Aj A |ofl 13f g>oq t *||27h^o||£ £o| SMf4<H fl7| n||So]| 45^4 f/S H|fc »ft cj £ 

[ftA|0| 3]6 ^JA|ofl^ ^ ^go| o| tf9g 7||o|B7 S<H | 5]ft«}0| J(17h££A| S 2 F 2 *i|27h^ 

7te)fiA| SiH 4 * V AA Af§S|2, o|ft g»7^o|| o|s[| DOPOS §# olSfi- ojo|cK 

ft 4|A|ojo||A|fc «|A|ofl 14 ftolfi flo|B|ft *W&oK>|aj&4 ftaf5ofo||S9*|o|| Aisam. S 2 F 2 ftft 
20SCCM, SiH 4 Slf 5SCCM, 7^^l.3P a (10mTorr), d*0|3£JW*I 850W, RF uK>l<H:*4*| 30W, 9|o|JEfy| 

DOPOS S(3)ft oJSWSBch 0| 34. 24» oigjgg^ft 7 ^ 7|o|SSR(3a) 

o| OHS4SSE ftA|o| 14 go L|( ^ 2 7^o| tMfa ft£|£o| 4°|o| f*# a*f«HX ft?ISH>| £B siF- 
se^ a Ibhzi^i^s ^4 H oFoi 7||s>|£ *||7-|^7| eiH-S-chi <*aj 4a#°| f/S *|7|- »g £h£sfa4. 

aaU, ft ^A|oflo||AH^ Aj^?j| 7h*£*l SiH 4 ft Afgflfflo^ a s|o| Si 2 H 6 , Si 3 H 8 #4 *±4fl± 
0|fts| **»£?! SI SiH 2 F 2 , SiH 2 CI 2 %% ftcf. 

[*JA|ofl 4]ft ^ A |o^ £S tfgai *1|2s| 7]|o|^7^oi| s(§l|-oi| ^o|Af , xh| i s| ggo|| oi^a-] 
^A|oi| 14 a^7hx|s DOPOS §s| oilSft cflaf §SS 3HI2SI SSoil °io|AH s 2 F 2 oi| cHffl- h 2 ^I #ifa|# 

* £A|0«OlW£ ^A|Oi| 14 §°jo| «| 0 1 JE|S A>ft*JHCh °H*| XiH o| §§0^ #Xh§W0|a£4 ft4*D}0l| 

2 F 2 #ff 20SCCM, H2 10SCCM, 7h^°h .3Pa(lOmTorr), □K>la£44$l 850W, RF «|-o|0|>:4*| 30W, 
9||o|nia^*£ a» -70°c°| ^zho^ DOPOS ft(3)4 oflSft qaf a 4^*11 em SWach 

ap|4*|£| 4§o||Ai£. ft£ of|8fi o|«^^m- 7H0|H3^(3a)0| gasl L f, £*|o||Sft «»oi| °! 
F*# S^fSPI ^SHAjfe fig g S|a^s| F/S«l# ^±a|^ ^£7^ 21 zieH a-| , *f|24 g§oi|Ai^ 7^^ 

2 F 2 Sg 10SCCM, H2 20SCCM^^ BS^Q, 7||^8||Ai StHoi|gft S^ScK o|^oi| a|SH 50%^l fifcH 
CHI 8 ft «£f a^o{|£ 7||0|H>iS^(2)£| ^i|7^^ *|A«££ ftl^Slal, 2^ S£ tfft«^| tftfcf. 

aalll, S£S 4|A|0«0||Aife qiS| gg4 xj| 2 o| gg4o| A[0|0||Ai 7^g3=E2a}# 9^A|go^ ( ^|2°| g 

Soil oiaiAi rf Hfo|ol^nHi|ft ^cfl^o^ xi^A|?IS ^^a|ai^^# &au|7|^ aao||A| o[§ 

[4'Aloil 5]^ ^A|oi|^ ^go| ^| 3 o| H^i§7^a]| sfftftW. d|b| 4|a|S7|»M|o|| gsfe e 9S 

2o|4 §§o|^o| go|o|| ^^oj^# ^ojsh ^H, S 2 CI 2 ft Afgs^ o|8ft «» o||o|cf. o|^# ^|2S (a)- 
(c)« 4iS»cK 

axi, ^oil^Ai fl|2£(a)o|| £a|o|- U J4 ^o| aaiS7|»(ii)^o|| o|^oix|fe o||8o^a{l2)7|- 

S^4o) o|^cHx|^. f|o|4« ^bls^cK ^7| o||8D^a(12)fe RIE(tfft8 o|fto||8)o|| 4«H o||*|tt|ft ft«( 
oi Afo|H^# 7^|ZL 2io &)) ol^oll s-|^H ^114 7H^d3a)^ S£b||x|^exhss| «K^(«ft)S7||ft 

£4*}« ^0.2/mi^ £|o| ^cf. xi| 2 o| 7H^¥d3b)4 7H^§^ ^o.5^o|cf. ^ftoil, ^7| 414 7H^d3a) 
9 ^124 ?H^^(13b)ft #§foi #7| AialS7|S(ii)L|o| H 

2 + 0|^# ^ 10 16 §|Af/cm 2 4 S^lfo^ ^oj^2CK 0| 14, 4lB|S7|B(11)2| S^0||A-1 2/m0|^4 S0|0|| 

H^^feH9^(14a),(14b)o| ««4McK 

nam, o| u||a| ^^2o|^ ^flo||Lix|4 ^HjcHoil s|sn ^^fe H@!*l2o|4 #§*^| ft safe acj. 

SftB «|o|4» #x^Dfo|a£4 ftafSDfo||8S*|o|| Jfls^jl, S 2 CI 2 5SCCM, 7^^1.3Pa 

(lOmTorr), DjO|asJ»J*« 850W, RF HjO|Oj^*| 100W, flO|4a^S£ *f-70TCS| o||8«SBi:J 
Oi7|Ai,A i7 | S ^ ' 




2 CI 2 tr §S -801D, b|S 137TDOIH, #«o||Ar|fc q4«0|H£, He Afgfi fcHtHofl s|«| 7|^A|^Ai 

71 Ml o|| Efl»«cf. o| ^SoilAife. s 

+ , S/, Cl + , Cl 2 + §£| 0|£0|| S| fi ol^ojAl^^g-^ Cj * ^ Efc|^y#o| §A|Oj| £!««fo| i^H^ oil 
Sor»«H^lfe- as, S 2 CI 2 oi|Ai ggfi S7h nH^^^^oil £|s|^o| *ejasat(i6)o| ggsu, H0|«^# # 

^ai§(i5a,(15b)7h S«H|sacK &|7|A-J, §£#o| ojA^#^ 7H^gO| *f|1S| 7H?^(1 3a)fiC> 

H€- fll2S| 7H^(13b)^o| £7| uncoil, o||S^£fe *x\o\\ flow Stench o| m|eo|| t o||S£| 

E54M|oiWfc *l|2JE(b)o|| J£A|a uffif ao| fl|2S| 7|?¥(13b)4o| flow Egj*|( 15b )o| xigo( gj^ ^ ± 
fe£S^(14b)oi| asjcK 

o|^ ^€ g^. #5Ha| oMS»floiWfc oFoiassgfiJifoll £|§H ^S!!*l(15a),(15b)£| ao|^|- 37i| &a^|7| 

^° U K araoiwt o| emoiw gxj :n^±fe£gsj(i4b)o S « & | ^±7fS3B££*i cr oi ±u|s|oi 
sia^si ci/s«|7^^si a^acf. oiaaKsgaiosbjsi *raoiwfcsai sw*(i7)ai wgat ^ew^i- 

a»«W *M oils ^7 1- x|*^ck Lt[B[Ai eg*|(i5b)a| 9o|£ 7fs| sq|«}x| b#ck 

o|| si # 7|^» °K *ih*| AH^(i3a)mo|| flows H@!*|(l5a)s| 7*\&o\ JL+±*SLWiUa)q smof, 
»S SUN o )3| | j^oij S o| s)5js( 17 ) 0 | g&sqi!, o|| S0| 7|s| a^i^gcK o| S^, xi|2£E(c)oj| £A|a bf ' 
£f ao.l 7D?ao|.i:JS27|s| £fl«|(i5a) SI d5b)o| DfoiassSJft^fil £W gfn qm as 2o|£ 

[AjA|0fl -6]« 4'^IOife g« ^go| X-j| 4 o| 7j| 0 |H7^0i| ^gSKH, ^SAj^j ^SBj-xjl- H||0|±^X|3. 

el|x|±MX||soB £|$H dis^a* S^oU, s 2 F 2 • Afgsfoi iaWol = s« diss oflo|ch £go{| °| 
» aW, fl|iH(a)o|| flow DOPOS §(3)# oflS #g DOPOS S^HI-fe!aWo|H§o| £X\ 

§s #awoi=at°s ^i^oi gzwe @CK 

Six), 4IBIS7IS4WI 7|o|»4HW# §oW *a|Ajo| =Qto| flo|s|go|| 2EX|e|«s S£aj|x|^E= 

FH-SP(&gg : **I»£AW|)# iAjg Af#assa|4insi|iz|# goW B^|^ED^3# 

Cf. #7| SSBUXI^E^IS^ ^SAjTil ir:M^X|0|| fltC|oM =4^*01 &g*||^Ai ^ 0 1 D=| AJajS 

20^if%o|c|. 

0| 9|0|1E|« #W>K>|as« *Bf£DHHIS9A|o| ^IS^jl, S 2 F 2 #|f 5SCCM, 7teSh.3Pa(10mTorr) f °K>I 

850W, RF a^lcH^n^ 50 W ( 9|o|iz|a^S5E -30TCS| oHS^gcf. 0| ^§o|| A ^ o||S 

d^3l||s| ^a|^o| s 

2 F 2 ^^e^ sHBI^^fe! F* m S^I^H^ aia^si F/S bpF xi^li, dH@^^o||^ s^F ^l^of^cf o| s?\ 
^«M2snf# oigtgggft 7^1 7||o|HS^# ^ flsacK 

££, S^£fo||S7^o||^ J^£j@ 2(1990)-2652352 S^|Aio|| 7||A|g 7|^Jife S&| HBrOj ^ 

S|CH 2lx| S£££, SiBrx^ WBrx7^ «^sfx| ^E|t£<g°| S517^ sjcK 

nam, »aoi| Af§s|^ B||x|^Mx||sfe ^jaism^lfoi ^o|| ags|^ ^o| oN°1 9 

a«i ^j^ofoi a»» ^ sach a, ^ai^^ifoi xm*|7ii ^og a^ mb[ ^ uH ah 0 | «^«^ 
fe ss^-^ a&oi asm. 

[4|A|aj 7]^ 41 a 1 o|| ^go| 7H|5S| tg| 7||o| H7jgo|| ^§^a| t »xjSojo|asEf |£^dWS§x| 
a| ^H^H^d^A-j ssoil o^d^^ai^goi ed# asm, S 2 F 2 oil £|^H DOPOS S# o«s& oi|o| 

017|A^ X-i| 3 £0|| £A|*f tif^ ^ 0 |, 9|0|S|aX||S^(21)£| inft-^^E-l 4| 0|JE|(22)S| »X|*f7| ^| 

sy o| bzm^-m ^ofe ^dIl-WI^I ?H^H^tH(23)SAH, a gfloil #b^di- cvd §a| ^aoil o^E| 
^aiS»(24)# §4 H a 5# a^«cK o»ff|^a|ss(24)a| ¥^|^ fe^a|# gx-ii^ §^ 

<|0|JI|(22)S| «a|0||^so|| CLfBf ^§£|0| sycK 

oi?\M, ^7| ?|o|Ji|BXHS^(21), 9|0|je|(22) » ?H^^tH(23)# ^?H±o|| sio]A-| ^a|s^b^|H^I|s| #bj 
H(£A|*M SS)S tt*jx|x|*a f o| «|0|JEmx|S4(21)ft ef-70TDS BWiS*!, S 2 F 2 5SCCM, 7\± 
SH.3Pa(10mTorr), 850W, RF ujo|0|^n|-fl 30W, ^^5. -30lDfi| SZdH^ DOPOS 

ollSo^cf. o| g^, ?||0|iB|(22)a| ^\o\\ n|o||sxn^^ #gs| xhs§o| ^xH§m o.7| leH^oii n|o||SS^ 
o| #dia SttA^(SSA3f)7F ufEfL[2 ( s 

2 F 2 cH|Ai sHaia^a nfojoj p* - of#iij^Aja|£§(24)ol| a|§|| ^bj£|w D( . 0J ^ sl\&m°\ f/S h|7|- ^± 
8 C Soil £|a S^oj ^^^^7f IsHx^ ^a o|«^^^o 7 ^ 7j|0|HS^0| S^£|»DK 

nam, 2|±a sao| ^ai^Tii xh^oii o m ?gs\£ o||S&*l lh^xh^ g^a «W ^€ ?H^^tHo|| as 



s|fc oNt*l. ?l|o|a|^!gbH5t|H|^ ^o|S tfSHt4 A-l^E-if o|akE a^ss, Si2 ohgB|^AJa|S 
§ cH4!oi|, S i N bto|£o| ggs|o| StcHS. &c\. se£, **H7|- ^£|Sei2S(ingot)o||Ai xflsq aj 
E|§?Wo|=§a| *J£|g?)|±lAfle>°{^£ ^sjoj alois a 4. cfg oh-?- ygst g^s -feJal^ 

711 *H££ oi^cH^I^ Hom io|EiDE^so| ^cjgf 2*11^ cio|xflSA-i ?j|o|ni2| *ujo|| Bl'gsH *F7|5! sH 

IX£U. ^a^|s|S7|a| *H££ WSWcf. ^36 ^b.|^^| aH£2| o«so| tfstt!E|S7| xhso|| qwot 
2*ja|«|-§ SSHxihs, o||sy§7)|L||o|| *JB|go| gp| nHSo|cK 

o|&, 77W 4!^|oj|o)| aiTi^of £gera°4. fi«J 4|a|o|o|| aiojAH A^st o||S?f^o||fe o)| 

*)|0)4 *W M£fiBfS| SHSfedj ofojA-) N 2 §2| #&£<7^7f S)S«I S7f£|0) <&0]S. 3 

cK se, ^BIBisaaf, S|^£2f. gztfistgft 7|msfc 2|o|0)|Aj He. Ar §2| S)7^S Af#SH£ HCK 

0|^2| ^@°S^Ei gw|£f- £0|, g£ ^gOflAjfe 0)|§jyg7)|L))0|| OJE SE«S€- 5U/£Efe ^Bl^ 

£)SHMI 7^ SE£ S£^7j| 7^°IW ®gt\£ F* . CI* 2| H¥« S2|£j°S SSf^Oj, 2|& 
#2| F/S H| SEfe Cl/S B|# *)SWS =r «1CK C^BfAi, B[C|^ygOf| 0)|*l# 0 || o g> 7 | £| ° aj £ | S?) | x|| S 

go| ? ^ 0 | feS'oi^s ?W2 ^ siXI gcK SE, g& <WSo\\M^ x\&o\\t}z\ *wfiif g§sfo 
£ ^|ufo| chichi 7f§o| 7fe*MI Sim, m^AlAj^^om cHe||x|^EAjE!j^ £ if^a^. c-)^o| 

ctfBW, e§! °= l 9£ U#ScH*i)°£Ai y£*i|&*|a| xilsftotSol alow a aa#a| 7^|fe o|? 

34. 



(57)&?2J g# 
StSU 

=|0||S7|Sfi 0"C 0|3fS a^SAH S 2 F 2 . SF 2 , SF 4 , S 2 F 10 , S 3 CI 2 , S 2 CI 2 , SCI 2 o)|Ai 4JSS|fe « Sfi-S| 
7^2K H 2 , H 2 S. 4«HHH|aJ dSsife ti *#s| «|27^# Sfi-sfe o||S7^# a«*kh «|e|57| ah 

0|||IS ISfe 5# Sfe HB^|o||S^g. 



s|o)|S7|fif§ 0-C 0|3J£ a^^SAi s 2 F 2 , SF 2 , SF 4 , S 2 F 10 , S 3 CI 2 , S 2 CI 2 , SCI 2 o)|A-j tjSsjfe S ##2| q|i 

7^^, H 2 , H 2 S, «f W0« A) AjgE)^ ^ §^2) A|| 2 7^# S^-Sfe 0)|S7^# A««h01 ^JB|?7)| XH 

Sg2| 0)1 S§ gSfe AHM 2| 7 ^o« CH°[ A}7| fl| 2 7^2| ^|fd|# A||12| g^Ofl 

2| 4f»b|ac|. ^q|a|o S sfoi 2tHo||S# ssfe ^)|22| g§# y# sgo £ gfe =aho|<HiS» 
a. 



H|0||Sgqo|| D|B| *r±m 0|§^°J01| o|SH SEgj*^, 2|(»IS7|#§ O'C 0|SfS aZ|ShSjA) S 2 F 2 , SF 2 , SF 4 , 
S 2 F 10 , S 3 CI 2 , S 2 CI 2 , SCI 2 0)|Ai Aj§£|^ gf g^oj 7^ # Sf^Sfe <H|S7^# AfS«K>| AJfil^Til AHS#2| 
(HI SI- ^§25 Sffe- HBf0|0l|S^a. 



^BISU^E^I^SAHSO)! °|s« o)|SQ^a§ aj#«u, e|o||S7|&s o'C o|sj£ *£ZW<&M s 2 F 2 , 

SF 2 . SF 4 , S 2 F 10 , S 3 CI 2 , S 2 CI 2 , SCI 2 o||a) Ajg£|^ g = 2| 7^# &#Sfe o)IS7^# MgoW 
«ISS2) o)IS# %m ^d££ Sffe =afo|o)|§^a. 

St»5 

&\±® SfiOl AJe| S 7|| AHS0)| 2|SH t&2|£ 0)|S^*|LH^XH ££fe qD|Afl# H|0)|S7|&2| e«K»| u|^su 
=|0IIS7|ff§ OH 0|*JS y S 2 F 2 . SF 2 , SF 4 , S 2 F 10 , S 3 CI 2 , S 2 CI 2 . SCI 2 o)|Ai Aj S£ |- a g#2 | 7^ 
^# If^Sfe 0)|§7^# Aj§SfOl AJ £ | 571 | ^S^o) of) Sf- §)SK= Mgog sfe =Bfo|o)IS^e. 



